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Typically, a traumatic event results in dislocation and injury to the stabilizing structures of the shoulder. Anterior dislocation occurs approximately 90% of the time and may result in injury to the anteroinferior labrum (Bankart lesion) or fracture of the anterior aspect of the glenoid (bony Bankart lesion), leading to shoulder instability. 2 This instability is commonly addressed by repair of the Bankart lesion via open or arthroscopic methods, with most of the current procedures being performed arthroscopically. 3 From 2006 to 2008, 87.7% of Bankart repairs were performed arthroscopically. 3 This trend indicates that arthroscopic Bankart repair for shoulder instability is generally considered to be safe and effective and can be predominantly performed on an outpatient basis. 4 Although the literature addresses acute and chronic complications, such as repair failure, nonunion, recurrent subluxation/dislocation, nerve injury, and the development of osteoarthritis, [3] [4] [5] [6] [7] relatively little information is available defining the rate of and risk factors for hospital admission in the immediate postoperative period. In a study of 3854 patients, Waterman et al 8 9 Given the trend toward bundled payments, and attempts to minimize or eliminate the need for a hospital stay, it is important to be aware of risk factors that predispose patients to adverse outcomes and admission as a direct result of surgery.
Knowledge of patient risk factors for admission following arthroscopic Bankart repair allows surgeons to properly counsel their patients regarding postoperative course. The aim of this study was to determine patient and surgical risk factors for admission after arthroscopic Bankart repair using the American College of Surgeons National Surgical Quality Improvement Program (NSQIP) database. The NSQIP database has been previously used to study short-term postoperative complications for several orthopedic procedures. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] The authors hypothesized that patients with a higher number of medical comorbidities, older age, and longer surgical time would be more likely to be admitted following Bankart repair.
Materials and Methods

Source Data
To study admission following arthroscopic Bankart repair, the NSQIP database was used. 20 The primary endpoint assessed was the need for inpatient admission following arthroscopic Bankart repair. Although the need for admission following surgery is documented in the NSQIP database, the medical reason for admission is not specified. Multiple continuous variables, including age (<20 years, 20-29 years, 30-39 years, 40-49 years, and ≥50 years), diabetic status (yes or no), and BMI (<18.5 kg/m 2 , 18.5-24.9 kg/m 2 , 25-29.9 kg/m 2 , and ≥30 kg/m 2 ), were converted to categorical variables within the univariate analysis. This allowed for ease of data analysis and for the authors to make more specific conclusions and recommendations regarding patient education. For the purposes of multivariate regression, however, these were treated as continuous variables. Although the following medical comorbidities were included in the NSQIP database, they were not included in the data analysis because they were not present in any of the patients undergoing arthroscopic Bankart repair: ventilator dependence, current pneumonia, presence of ascites or esophageal varices, vascular claudication at rest, coma, central nervous system tumors, chemotherapy, and radiotherapy.
Univariate and multivariate logistic regressions were performed to assess for any patient demographics or comorbidities that represent independent risk factors for inpatient admission following arthroscopic Bankart repair.
Statistical Analysis
Univariate analysis was performed for each individual patient demographic and medical comorbidity to determine which variables to include in the multivariate analysis. Both 2-sample z test and chi-square test with Fisher's exact analysis were used as appropriate for univariate analysis ( Table 1 ). All variables with P<.05 were considered significant and ultimately included in a binary logistic regression model for the need for inpatient admission. Binary logistic regression was performed, and the resulting odds ratios (ORs) with 95% confidence intervals (CIs) were calculated for all independent predictors of postoperative admission. Results with a P value below P<.05 were considered statistically significant (SPSS Statistics version 21.0 software; IBM Corporation, Armonk, New York).
results
Univariate Analysis
Of the 2291 patients undergoing arthroscopic Bankart repair, a total of 173 (7.6%) ultimately required inpatient hospital admission following surgery. 
Medical Comorbidities
Among the admitted group, multiple medical comorbidities were more common, including diabetes (P<.001), history of previous percutaneous coronary intervention (P=.006), and history of hypertension requiring medication (P<.001).
Operative Variables
Regarding operative variables, admitted patients had longer operation times compared with patients who were discharged (101.6 vs 79.9 minutes, P<.001).
Multivariate Analysis
Binary logistic regression revealed multiple independent predictors of admission following arthroscopic Bankart repair ( Table 2 
discussion
This study used the large, prospectively collected, high-quality NSQIP database to determine patient and surgical risk factors for admission following arthroscopic Bankart repair. The authors found that the overall rate of admission following arthroscopic Bankart repair was 7.6% (173 of 2291). Multivariate analysis found that diabetes, female sex, older age, and longer operation time were independent risk factors for admission after arthroscopic Bankart repair, although only diabetes and female sex were statistically significant.
Although little data exist surrounding admission following arthroscopic Bankart repair, rates and risk factors for reoperation have been investigated. 6, 8, 12 Martin et al 12 examined the 30-day morbidity associated with 9410 arthroscopic shoulder cases, of which 731 were coded similarly to the cases of the current study (Current Procedural Terminology code 29806). They found that complications were rare overall, but that the rate of reoperation was 0.31% and the rate of any complication was 0.99%. 12 History of smoking, presence of chronic obstructive pulmonary disease, operation time longer than 90 minutes, and ASA class 3 or 4 were risk factors for complications. 12 Despite identifying these risk factors for 30-day morbidity, Martin et al 12 did not comment on risk factors or rates for admission. Waterman et al 8 reported on a cohort of 3854 patients. They found that the majority (84%) of the cases were performed on an outpatient basis. Status as an inpatient was identified as a risk factor for surgical failure. 8 However, there was no mention of whether patients were inpatients prior to surgery or required admission following repair.
When evaluating patient demographics, female sex was a significant risk factor for admission following arthroscopic Bankart repair (OR, 1.58). Kaipel et al 21 found a greater incidence of instability and lower Constant-Murray scores in females following anterior instability stabilization; however, admission rates were not discussed. In arthroscopic rotator cuff surgery, the visual analog scale pain score has been shown to be significantly higher among females in the first 2 weeks following repair. 22 The same study found that females regained functional motion at a slower rate than males, with females having significantly less forward flexion and external rotation at 6 weeks following surgery. 22 Studies such as this, as well as the current study, identifying differences in pain control and pain threshold following arthroscopic shoulder surgery may allow surgeons to adequately manage patient expectations regarding the need for admission for postoperative pain control. Additionally, special consideration can be given to varying pain management protocols to better control short-term outcomes.
Increasing age (per year) was another patient demographic that was an independent risk factor for admission (OR, 1.03; 95% CI, 1.02-1.04). Although this variable was only slightly significant, it is important to consider age when counseling patients. Typically, patients undergoing Bankart repair are young, having an average age of 28 years in one large study. 8 Interestingly, younger age and older age have both been shown to be risk factors for surgical failure or poor outcome. 8, 23 Cullen at al 24 found that age was a significant predictor for unexpected intensive care admission following any inpatient surgery among more than 17,000 patients. Jain et al 25 surveyed patients scheduled to undergo arthroscopic subacromial decompression to assess their expectation for admission following surgery. Overall, 39% anticipated admission for pain control; 67% of patients older than 55 years vs only 11% of patients younger than 55 years expected admission. 25 This once again highlights the importance of patient expectations in the preoperative setting. Additional time taken during the preoperative evaluation to educate patients regarding their postoperative course can lead to unnecessary admission being avoided and patient satisfaction being improved. In the current study, diabetes was the greatest risk factor for admission following arthroscopic Bankart repair (OR, 2.70). Diabetes is a known risk factor for several surgical procedures, specifically joint arthroplasty, [26] [27] [28] [29] [30] [31] but it is not frequently associated with arthroscopic shoulder surgery. To the contrary, Cho et al 32 found that diabetic patients experienced functional outcomes similar to those of nondiabetic patients at 2-year follow-up following rotator cuff repair. Razmjou et al 33 also did not find any difference in functional range of motion following rotator cuff repair. Neither of these studies, however, commented on the relationship between diabetes and the need for hospital admission. One possible reason for the higher admission rate following arthroscopic Bankart repair among diabetic patients is their higher risk of perioperative complications. Additionally, the need to fast for surgery could potentially disrupt patients' glucose homeostasis. This could cause them to feel unwell after surgery and could lead to a brief admission. Further investigation regarding this is warranted.
The final variable that significantly predisposed patients to a higher rate of admission in this study was operation time (OR, 1.010). The risk of admission increased by 1% for every additional minute on the operating table above the average time of those patients not admitted (ie, 79 minutes). Longer operation times have been associated with higher rates of long-term complications such as the need for revision surgery and repair failure; however, no such association is frequently reported with short-term complications. 8 This observation is particularly important because although many variables, including diabetes, age, and sex, are out of surgeons' control, operation time is not. Although this was not specifically examined in this study, it is important to consider when performing other procedures in addition to Bankart repair, as this would increase total operation time and thus the risk of admission. Additionally, less experienced surgeons, who may have longer operation times, should be aware of the potential need for admission following longer procedures.
Another factor within surgeons' control is the type of anesthesia used. In this study, anesthesia type approached significance, with patients who received general anesthesia being more likely to be admitted (P=.056). Additionally, 3.9% of patients who were discharged vs 1.8% of patients who were admitted received regional anesthesia (more than a 50% difference). Brandl and Taeger 34 examined 100 patients receiving interscalene block compared with 22 patients receiving only general anesthesia to determine the effects of interscalene block on postoperative pain control. The first report of pain was at an average of 8.7 hours following surgery in the interscalene block group compared with immediately in the recovery area for 95% of patients who received general anesthesia. Additionally, 35% of patients in the interscalene block group required narcotic pain medication in the first 24 hours after surgery compared with 95% of patients in the general anesthesia group. 34 Although in the current study it could not be determined which patients received a combination of general and regional anesthesia, which is common in shoulder arthroscopy, the potential need for admission among patients who receive general anesthesia was underscored.
Arthroscopic Bankart repair is generally considered to be an outpatient procedure. However, the current study showed that admission rates may be higher than expected, with more than 7% of patients requiring admission. To adequately set expectations, physicians should address this with their patients. Additionally, identifying risk factors such as diabetes, female sex, or older age may help to ensure that patients at higher risk are prepared for admission if need be. This will help to avoid unnecessary confusion the day of surgery and allow patients and surgeons alike to adequately prepare for postsurgical care. Finally, by being aware of whether patients will require admission, surgeons can allocate health care resources appropriately and ensure that higher-risk patients undergo their procedures in a hospital rather than an outpatient surgical center.
Limitations
This study had several limitations, with most being related to the inherent limitations of the NSQIP database itself. The data were limited by the time frame of their collection-the 30-day immediate postoperative period-and did not examine long-term outcomes. Also, this database does not list the reasons for hospital admission, which limited this analysis. Some patients may have planned to be admitted before surgery while others 
conclusion
Arthroscopic Bankart repair, a commonly performed procedure in the United States, is frequently done on an outpatient basis. Despite this, the current study found that 7.6% of patients require admission. Female sex, older age, diabetes, and increased operation time were found to be independent risk factors for admission following arthroscopic Bankart repair. Although operation time can be controlled by surgeons, others factor cannot. Consideration of such risk factors is important when setting patient expectations preoperatively. Significant costs to patients, surgeons, and hospitals may be avoided by reducing the rate of admission following arthroscopic Bankart repair. As payment models continue to evolve, it is important to consider the economics of admission and readmission following arthroscopic Bankart repair.
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